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We, The Buitish Tuomsok-Houstox 
Comjmny LiMiTKi), a British Company 
having its registered office at Crown 
House, Aldwyeh, London, W.C.2, do 
hereby decline the nature of this inven- 
tion and in what manner the same is to , 
be performed, to be particularly described 
and ascertained in and by the following 
statement: — 

The present invention relates to the 
treatment of materials to render them 
water-repellent. It is primarily con- 
cerned with the production of water- 
repellent materials by treating bodies with 
15 a composition comprising organo-silicon 
amines or mixtures of such organo-silicon- 
aiitrogen compound*. 

British Specification No. ">72,740 de- 
- scribes -a. process, of _ Tendering .materials 
20 water-repellent which comprises treating 
the materials with vapours of an organo- 
silicon halide.. As a hydrogen halide is 
a by-product of t he treatment, the treated 
products are preferably brought into con- 
26 tact with an alkaline agent such ns 
ammonia which neutralises any acidity 
present as a result of the treatment. 

According to this invention, a solid 
article is made water-repellent by a 
30 method which consists in coating the sur- 
face of the article with a mixture of 
organo-silicon amines prepared by re- 
acting an organo-silicon halide with 
anhydrous ammonia. 
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As starting materials in this invention 35 
we prefer to employ organo-silicon halides 
or mixtures of two or more organo-silicon. 
halides having the average formula 
R u SiX 4 _a where R represents a hydrocar- 
bon radical, preferably a lower alkyl (e.g. 
methyl, ethyl, butyl), aryl (e.g. phenyl) 
alkaryl (e.g. tolyl) or nralkyl (e.g. phenyl- 
methyl) radical, X represents a halogen 
atom, preferably a chlorine or bromine 
atom, and n is a number equal to between 46 
0.5 and 3, ami is preferably between 
about 0.7 and ^.8. Mixtures of two 
different urgano - silicon halides, for 
example mixtures of a methyi silicon 50 
halide and a phenyl silicon halide, which 
mixture meets the above requirements r 
may also be used. 

...The organo-silicon amhjes .formed by 
reacting the organo-silicon halides* with 
ammonia under anhydrous or substan- 
tially anhydrous conditions are believed to 
comprise a complex mixture of silyl- 
aniiues, lt»Si(XHj) 4 _ B and straight chain 
and cyclic silazines containing Si — XII — 
Si linkages. The reactions leading to the 
formation of these products may be rep- 
resented by the following equations cover- 
ing possible reactions -between diorgano 
dihalogeuosilane (diorgano - silicon di 
halide) and ammonia : 

R.SiOl, + 4XH,— ►ll^i(XH,) a + 2NH.C1 ; 
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R a SiCl, + U a Si(XH,)j + 2NH.— ^NHjRiSi— NH— Silt, — Nil — SiRjXU, + v?NiLLl. 
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The terni " organo-silicon amines ' a* 
Used herein is intended to cover primary 
silicon amines such a> ihc organo-silyl 
amines (organo-silicyl amine .«) R,SiNH A 
and the related compounds, such as 
R 3 Si(XH 3 )„ in which one or two R groups 
of the silyl amiue are replaced by an 
amino group, as well as the straight chain 
and cyclic silazines (secondary amines) 
characterised by the presence of at least 
one and usually a plurality of 



I mi si XH — Si — groups where at least 
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oue of the free silicon valences of each 
silcon is connected to a hy<Wirarbon radi- 
cal and the remaining valences to nitro- 
gen, or, in tlie case of a modification of 
the invention described more fully here- 86 
inafter, halogen atoms. In general; the 
major portion of the reaction products of , 
ammonia and the organo-silicon halide> 
will contain silazine groups. Rv frac- 
tional distillation some of the individual 90 
components may be separated one from 
another. However, for the purposes °f 
the present invention such separation is 
not necessary. In fact, we prefer to em- 
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ploy the mixed organo-silicon amines 
formed as a result of the annnonia reae- 
w i t lu>¥t~7 iirt lieT^treat Tnlmf~otlie7 
separation of 



treatment" 
the ammonium 
the reaction and, 



Hon; 
thau the 

6 halide formed during ___ t 

when desired, the dilution of the amines 
with suitable inert solvents such as ben- 
zene, toluene and ether. 

As is shown bv the equations given 
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hereinbefore, the reactions between the 
organo-silicon halide and ammonia are 
believed to comprise a stepwise conversion 
of the halide to a silylamine and the con- 
densation of the silylamine to form linear 

15 or cyclic silazines. When sufficient 
ammonia is used to react with all the sili- 
con halide the products will consist sub- 
stantially of mixed organo-silicon amines. 
When lesser amounts of ammonia are used 

20the products will include partially re- 
acted organo - silicon halides containing 
both Si — halide and Si — amine linkages, 
i.e., compounds such as 

XIt 3 Si — NH — SiR 5 — NH — SiK~X 

25 where R and X have the meanings given 
hereinbefore. It is within the scope of 
the present invention to employ organo- 
silicon amines and organo-halogeno-sili- 
con amines obtained by reacting organo- 

30 silicon halides with ammonia in amounts 
ranging from. that sufficient to. react with 
or replace at least half of the halogen 
atoms of the organo-silicon halide to that 
necessary to replace all of the halogen 

35 atoms. The products should have a nitro- 
gen-to-halogen ratio of at least 1 and a 
neutral, or non-acid, action when em- 
ployed for water-repellency applications. 
The by-products formed when water-non- 

40 repellent bodies are treated with these 
materials will consist primarily o£ 
ammonia or mixtures of ammonium 
halides and ammonia. 

The following speciric example is given 

46 i° illustrate how the present invention 
may be carried into effect. 

ExAiirLK. 

Under substantially anhydrous condi- 
tions, 140 parts of a dimethyldichloro- 
50 moiiosilnne containing a few per cent, 
methyltrichloromonosijane was slowly 
added to 500 parts by volume of liquid 
ammonia contained in a flask cooled by a 
dry -ice-acetone midline. Alter all the 
i iilorosilanes had been added, the excess of 
ammonia was allowed to evaporate and the 
reaction products principally comprising 
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methylpolysilazines were extracted with 
benzen e fro m t he preripitute d am mot) in in 
chloride. Water-nou - repellent bmlieg 
treated with the resultant clear, water- 
white solution of methyl-silicon amino* 
were rendered water-repellent. A clean 
glass surface was coated with the mixed 
silicon amines by rubbing a Htnall amount 
of the solution onto the surface and re- 
moving the excess with a cleau cloth. An 
excellent water-repellent surface which 
resisted the action of acetone, alcohol, or 
soap and water, was obtained. 

Various materials and .surface* »uch u« 
paper, cotton cloth, wool, ceramic bodie*, 
aluminium, and others specifically men- 
tioned in the aforementioned specification 
can also be rendered water-repellent by 
contact with these partial or complete re- 
action products of an organo-silicon hal- 
ide and ammonia, the result*, in so far n» 
the water-repellent characteristics of the 
treated products are concerned, being the 
same as those obtained by use of organo- 
silicon halides. 

When the treating compositions coin- 
prise reaction products of organo-silicon 
halides with a quantity of ummouia in* 
sufficient to replace all * f the halogen, 
any ammonium halide remaining on the 
treated cloth or other material can b« re- 
moved by washing with water. 
_ Having now. particularly described and 
ascertained the nature of our said inven- 
tion and in what manner the name is to 
be performed, we declare that what wo 
claim is; — 

1. A method of making a solid urticle 
water-repellent, which consists iu coating 
the surface of the article with a mixture 
of organo-silicon amines prepared by re- 
acting an organo-silicon halide with anhy- 
drous ammonia. 

2. A method according to Claim 1 # in 
which the organ-silicon halide is a 
methyl-silicon halide, e.g., dimethyldi- 
cjiloromonosilane. 

3. A method according to Claim 1, in 
which the mixture of organo-silicon 
amines is employed in a solvent selected 
from benzene, toluene and ether. 

4. A method according to Claim l f in 
which the mixture of organo - silicon 
amines consists of mcthyUilieou amine* 
and has an average o( between 0.6 ami U 
methyl groups per silicon atom. 

Dated this SOth day of Juue, 1W5. 
A, S. CACIIEMA1LLE, 
Crown House, Aldwych, London, W.LVJ, 
Agent for the Applicants. 
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